Introduction {#sec1-1}
============

Most of the mass lesions of liver and gallbladder discovered clinically or by imaging techniques are easily assessable to fine needle aspiration cytology (FNAC). It is important to establish primary or metastatic nature of the lesion and in case of the latter to comment upon probable site of the primary tumor.\[[@ref1][@ref2]\] Moreover, among gastrointestinal tract (GIT) cancers, gall-bladder cancer incidence is very high in north central India. Late diagnosis and socio-economic status of patients in a hospital set up like this make it difficult to operate or even go for open biopsy.\[[@ref3]\] A quick FNAC diagnosis saves valuable time and enables the clinician to plan treatment accordingly. In the present study, we have evaluated a large number of aspirations for diagnosis of liver and gallbladder cancer. This reflects the adequacy of the procedure along with difficulties in diagnosis in a hospital set up like ours.

Materials and Methods {#sec1-2}
=====================

A total of 400 percutaneous trans-hepatic aspirations, belonging to 328 cases of liver and gallbladder lesions, were received in a super specialty cancer hospital, over a period of 2 years.

Percutaneous aspirations were performed using a 22-gauge needle and a 20 mL disposable syringe, with or without ultrasound guidance. Air-dried smears were stained with May-Grünwald-Giemsa and alcohol fixed smears with hematoxylin and eosin. Diagnostic criteria laid down by Orell *et al*., 1992\[[@ref4]\] were utilized while analyzing smears.

Results {#sec1-3}
=======

A total of 400 percutaneous FNAC aspirations studied belonged to 328 cases of liver and gallbladder lesions. These aspirations were categorized into three groups \[[Table 1](#T1){ref-type="table"}\]: Group 1-adequate aspirations (72.25%), when smears were suggestive of a definitive diagnosis. Group 2-inconclusive aspirations (l8.75%), when smears had some cells, not sufficient enough for definitive diagnosis, and Group 3-inadequate aspirations (9.00%), when smears did not show any epithelial cells. The percentage deviation and Chi-square statistics showed \[[Table 1](#T1){ref-type="table"}\] that the probability of getting adequate aspirations was significantly high (*P* ≤ 0.0001) in the present study.

###### 

Chi-square distribution of different categories of aspiration (total number = 400) and goodness of fit

![](JCytol-31-20-g001)

Adequate aspirations (289, 72.25%) included non-neoplastic cases (7, 2.2%) and neoplastic cases (282, 96.9%). The identification of neoplastic cases is statistically significant with *P* \< 0.0001 at degree of freedom 1 having Chi-square value of 259.78. The distribution of adequate aspirations is given in [Table 2](#T2){ref-type="table"}. The statistical distribution of non-neoplastic lesions is non-significant due to very small number of cases in the category. The distribution of primary (25, 8.6%) and metastatic (257, 88.9%) shows that a significant number of metastatic lesions can be identified with the adequate aspirations (Chi-square statistic = 189.2 at the degree of freedom 1 and *P* \< 0.0001). Adenocarcinomas contributed majority (174 of 257 cases) of metastatic neoplastic lesions. Metastatic adenocarcinoma from GIT formed the majority of cases (128), followed by gall-bladder carcinoma (46) and undifferentiated malignancy (39). The Chi-square distribution shows that FNAC can significantly differentiate these cytological categories from each other \[[Table 2](#T2){ref-type="table"}\] abundant eosinophilic cytoplasm, polygonal shape and large vesicular nuclei with prominent central nucleoli characterized hepatocellular carcinoma. Cells were arranged in sheets and clusters with acinar pattern or in trabecular pattern. Eosinophilic intranuclear inclusions were also present \[[Figure 1a](#F1){ref-type="fig"}\]. Metastatic adenocarcinoma cells from gastrointestinal tumor had abundant cytoplasm and large vesicular nuclei in loose clusters and groups. Metachromatic cytoplasmic granules were present in some cases \[[Figure 1b](#F1){ref-type="fig"}\]. Metastasis from a case of ductal carcinoma breast showed cohesive clusters of cells with moderately pleomorphic overlapping nuclei \[[Figure 1c](#F1){ref-type="fig"}\]. Gallbladder adenosquamous carcinoma had sheets of adenocarcinoma cells \[[Figure 1d](#F1){ref-type="fig"}\] characterized by mildly pleomorphic cells with a moderate amount of cytoplasm and discretely present malignant squamous cells \[[Figure 1e](#F1){ref-type="fig"}\] with hyperchromatic nuclei and abundant glassy to blue cytoplasm. At places, adenocarcinomatous cells were tightly pressed against each other and had faceted nuclei. Nucleoli were prominent in high-grade tumors. Tight clusters of hyperchromatic cells with scanty cytoplasm and nuclear molding were seen in small cell carcinoma from lung \[[Figure 1f](#F1){ref-type="fig"}\]. Smears from liver mass of a 2-year-old female patient showed small monomorphic malignant cells with round hyperchromatic nuclei and scanty cytoplasm. Rosette-like spaces were evident. Metastatic neuroblastoma was suspected \[[Figure 1g](#F1){ref-type="fig"}\]. Discretely present centrocytic-centroblastic cells with prominent nucleoli suggested a non-Hodgkins lymphoma \[[Figure 1h](#F1){ref-type="fig"}\]. Lymphoid globules could be appreciated better in Giemsa stained smears. Metastatic sarcomas showed a cohesive tissue fragment of ovoid to spindly cells with indistinct cytoplasm \[[Figure 1i](#F1){ref-type="fig"}\]. Metastatic germ cell tumor cells from a case of testicular mass had clusters of moderately pleomorphic cells with discernible cytoplasm. Lymphocytes were also present.

###### 

Chi-square distribution of various cytological diagnosis in adequate aspirations (total number = 289)
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![(a) A cluster of large pleomorphic cells with abundant cytoplasm, vesicular nuclei and prominent nucleoli in an aspirate from a case of hepatocellular carcinoma (MGG, ×400). (b) Mucus secreting adenocarcinomatous metastasis showing a loose cluster of markedly pleomorphic vesicular cells with abundant cytoplasm and indistinct cell borders (MGG, ×00). (c) Metastatic ductal carcinoma breast showing cohesive cell cluster. Nuclei are vesicular and overlapping (H and E, ×400). (d) A cohesive cluster of mildly pleomorphic hyperchromatic adenocarcinomatous cells with minimal cytoplasm from a case of gallbladder adenosquamous carcinoma (MGG, ×400). (e) Malignant squamous cells from the above case have hyperchromatic nuclei and abundant glassy-blue cytoplasm (MGG, ×400). (f) Metastatic small cell anaplastic carcinoma from lung showing a cohesive cluster of hyperchromatic cells; nuclear molding can be appreciated (MGG, ×400). (g) Metastatic malignant round cell tumor showing a cluster of round-ovoid cells with scanty cytoplasm. Rosettes are evident (MGG, ×400). (h) Infiltration of Non-Hodgkins lymphoma cells: Discretely present large cells have irregular nuclear membrane and prominent nucleoli (H and E, ×400). (i) Metastatic spindle cell sarcoma showing a "microbiopsy" of ovoid --- spindle cells; discrete cells present at the periphery (MGG, ×100)](JCytol-31-20-g003){#F1}

Among non-neoplastic cases liver abscess had mixed inflammatory infiltrate of polymorphs and lymphocytes in a necrotic background. The aspirates of liver cirrhosis showed clusters of benign hepatocytes with endothelial investment. Cholecystitis smears showed mixed inflammatory infiltrate of polymorphs and lymphocytes. A case of liver abscess, at repeat aspiration turned out to be suspicious for malignancy. A smear initially suggested to be cirrhosis with atypical cells, on repeat aspiration, turned out to be metastatic adenocarcinoma.

[Table 3](#T3){ref-type="table"} shows categorization of inconclusive smears, about 45.3% had only hepatocytes and inadequate smears, about 33.3% were acellular. An association between tumor size and adequacy of FNAC aspirations is found with highest number of inadequate and inconclusive aspirations (61.45%) in the tumor size (0.1 \< 1.0 cm) followed by 43.47% in the group (1 \< 2 cm). A Chi-square statistics with a degree of freedom (12) with Chi-square value (95.107) shows that the tumor size can have significant level of association (*P* \< 0.001) with the positive outcome of FNAC \[[Table 4](#T4){ref-type="table"}\].

###### 

Distribution of inconclusive/inadequate aspirations
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###### 

Distribution of adequate, inconclusive and inadequate aspirations according to tumor size
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Discussion {#sec1-4}
==========

FNAC is gaining popularity as a means of diagnosing mass lesions in intra-abdominal organs. FNAC has now proved to be superior to core-needle or open biopsy is terms of cost, procedure, associated morbidity and early diagnosis.-\[[@ref3]\] Single or multiple focal abnormalities demonstrated by palpation, nuclear scan, computed tomography (CT) scan or ultra-sonography constitute the main indications for the FNAC of the liver.\[[@ref4][@ref5]\]

In various studies, sensitivity for diagnosis of hepatic malignancy ranges from 75.34% to 93%.\[[@ref6][@ref7]\] In the present study, adequate aspirations were only 72%, as most of them were blind aspirations. Various authors have reported specificity to be ranging from 69% to 100%.\[[@ref8][@ref9][@ref10]\] In our study, the accuracy rate for adequate aspirations, in correlation with clinical and skiagram, ultra-sonography, and CT scan findings, was 99%. As reported by Ramdas and Chopra\[[@ref10]\] no false positive cases were reported in this study too.

In a series of 1383 cases of FNAC of liver, by Tao *et al*.,\[[@ref11]\] 1037 (75%) were metastatic cancers. Some other workers have reported metastatic liver malignancy as high as 90%.\[[@ref4]\] In the present study, metastases were 74.9%; most common were metastatic adenocarcinoma (from GIT) (44.2%); gallbladder adenocarcinoma was second most common, constituting 15.9%.

Ramdas and Chopra\[[@ref10]\] did not observe any complications following FNAC. Other authors have reported complications like fatal bleeding in a case of chronic liver disease, needle tract tumor seedling and biliary-venous fistula.\[[@ref12][@ref13]\] Lundqvist\[[@ref14]\] reported only one significant complication, an intrahepatic hematoma, in 2600 Fine needle aspiration biopsies of the liver. We, however, did not observe any complication.

[Table 3](#T3){ref-type="table"} shows distribution of inconclusive and inadequate aspirations. Repeat aspirations after initial report of inconclusive or inadequate aspiration yielded a positive diagnosis in a number of cases: 27 aspirations were repeated twice, 10 aspirations were repeated thrice and 2 aspirations were repeated 4 times. On the other hand, 11 aspirations repeated twice and 1 aspiration repeated thrice failed to arrive at a definitive diagnosis. The chance that a single puncture would procure a representative sample is 72.3%. For these cases, puncture with slight modification in the angle of approach, the chances are increased to 94% in experienced hands.\[[@ref11]\] Similarly, a necrotic smear may represent a tumor and should be repeated.\[[@ref1]\]

Diagnostic pitfalls of the present study include repeated necrotic aspirations misinterpreted as an abscess, disorganized hepatocytes and cholestasis from liver parenchyma adjacent to metastatic carcinoma misinterpreted as cirrhosis. Furthermore, differentiation of poorly differentiated hepatocellular carcinoma from metastatic adenocarcinoma presents a great challenge. Identification of tumor cells that resemble normal hepatocytes, presence of sinusoidal pattern or endothelial investment of tumor cell clusters could be of some help.\[[@ref15]\]

In the present study as shown in the [Table 4](#T4){ref-type="table"} and described above, the success of positive FNAC aspirations in the smallest tumor size group (0.1 \< 1.0 cm) is 38.54% with highest percentage of inadequate aspirations (61.45%) in this group. Although, the most successful aspirations were from 9 \< 10 cm (97.14%) followed by 4 \< 5 cm (93.93%), there were significant numbers of adequate aspirations across different size of the tumors over 1 cm. It is reported in various other cancers that the tumor size influences the outcome of adequate FNAC aspirations.\[[@ref16][@ref17]\] There is little literary evidence of such findings in gall-bladder cancer lesions.

Thus, it is important that all the cytology smears are interpreted in correlation with relevant clinical and other investigatory findings and repeated whenever indicated, until a satisfactory sample is obtained. Moreover, the present observations can help the similar hospital settings in diagnosis of GIT cancers where open biopsy and surgery is not called for.
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